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I, George Frankly*- Hicks, of 13G. 
Bridge Boad. Richmond. State of Vic- 
toria. Commonwealth of Australia, a 
British Subject, do hereby declare the 
invention, for which I pray that a patent 
may be ^ranted to me, andthe method by 
which it is to he performed, to be par- 
ticularly described in and by the follow- 
ing statement: — 

This invention relates to detergent 
briquettes, to methods of making same, 
and to a method of and apparatus for pro- 
ducing a stream of detergent solution of 
suhstautiallv uniform concentration 
16 usim> cuch briquettes. The invention is 
particularly concerned with detergent 
briquettes for use m dish trashing 
machines, glass washing machines and 
similar apparatus in which solutions of 
detergent substances are employed for 
the wahing operations. 

An object of this invention is to pro 
vide a determent briquette of novel con- 
figuration which is eminently suitable " 
25 for use in washing machines of the type 
in question, while another object is~ to 
provide an improved method of and means 
for utilising a briquette of such conSgura- 
tion. 

SO According to a preferred method of 
utilising a detergent briquette in a wash- 
ing machine, the briquette is placed in a 
dispenser or similar device associated 
with the machine and water is caused to 
35 flow over and in contact with it to produce 
continuously an aqueous solution contain- 
ing the detergent substances of which th** 
briquette is composed. 

AVben the briquette is placed in the dis- 
penser of the washing machine, and 
water is allowed to flow over it. it ;s desir- 
able that the briquette should dissolve 
at <uch a rate as to maintain o substan- 
tially uniform concentration <>f determent 
iu the solution, and that thi? concentra- 
tion should be maintained throughout the 
whole life of the briquette. Xow the rale 
of dissolution from the surface of a solid 
[Prtc e 2/8] 
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substance, other things being equal, will * 
depend on the surface exposed. Conse- 50 
quently, briquettes designed in ordinary 
solid geometrical shapes, such as cubes, 
cylinders, spheres, and the like, since 
their surface areas must decrease as dis- 
solution proceeds and the size of the 55 
briquette diminishes, cannot provide a 
constant level of concentration in the 
solution througout the whole life of the 
block. 

This can be illustrated by a simple 60 
example. If a spherical briquette of 
initial radius R is considered, the initial 
surface area will be equal to 4~R 2 . As the 
briquette dissolves away, ~R decreases, 
and the surface area decreases as a square 
function. Thus when R has been reduced 
to one-half its initial value, the surface 
area will have been reduced to one- 
quarter its initial area. It is clear, there- 
fore. th:it the surface area of solid 
briquette decreases very rapidly as the 
block dissolves away, and that (other fac- 
tors being equal) the concentration of 
detergent in the water phase must decrease 
rapidly ;is the briquette is exhausted. 

I have attempted to overcome this diffi- 
culty by a method of shielding the block. 
The detergent block was placed in a dis- 
penser of such design that oue plane sur- 
f ace onlv o f the block was exposed to the 
water stream , and as dissolution look" 
place ~ot liTe working surface ;it was 
intended that this should recede in a uni- 
form manner so that the actual surf :i re 
area beinir subject to dissolution would 
remain constant. However, this attempt 
was unsuccessful owing to certain prac- 
tical disadvantages. It was found that 
briquettes shielded in one part, and 
exposed to a stream of water in another 90 
part, do not dissolve regularly and main- 
tain a con-ianr -urfr.ee :irea. This 
appears to be dup to the eroding rfiWts nf 
localized currents . t \\i\ vortie-e? produced 
by the impinging wnter stream. After 
:i time if wa* found that dissolution wa< 
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greatest in those places where the water 
stream was most rapid and the formation 
of vortices most extensive. This has the 
effect of forming irregular cavities in the 

o block of varying shape and size, end as a 
result the surface area subject to dissolu- 
tion varies in an unpredictable manner. 
* This invention involves the production 
of a briquette of novel shape, such that 

10 the rate of dissolution will remain sub- 
stantially constant even though the 
volume steadily diminishes as the block 
dissolves nway. 

According to this invention I provide 

1° an improved detergent briquette having 
a longitudinal channel formed therein for 
Ihe .passage of dissolving liquid whereby 
the liquid may flow in contact with the 
inner surface of the channel and with the 

20 outer surface of the briquette, the dia- 
meter of the longitudinal channel being 
between one-tenth and one-quarter of the 
diameter of the briquette. The channel 
is preferably central in the briquette, and 
the outer surface of the briquette and 
the inner surface of the longitudinal 
channel are preferably of substantially 
uniform cross-section through the length 
of the briquette. The outer surface of 

30 the briquette and the inner surface of the 
longitudinal channel are preferably cylin- 
drical in shape and coaxial with one 
another. 

In order to provide a stream of deter- 
35 gent solution of substantially uniform 
concentration the dissolving liquid is 
caused to pass over a detergent briquette 
having a substantially cylindrical* outer 
surface and a substantially central longi- 
40 tudinal channel, the liquid being caused 
to flow through the longitudinal channel 
and also over and in contact with the 
outer surface of the briquet te. The liquid 
m may pass firstly through the longitudinal 
45 c hannel and secondly Veer the outer sur- 
face of the briquette, or vice versa, 
but inasmuch as it is desirable to 
prevent the accidental bypassing of the 
water stream, the direction of flow first 
50 stated leads to simpler design and opera- 
tion of the apparatus. As the process 
of dissolution proceeds the surface area 
n{ the longitudinal channel will increase 
while the surface area of the outer surface 
55 of the briquette will decrease, the one 
tending to compensate the other. Bv a 
suitable "selection of ihe initial dimen- 
sions of the longitudinal chauuel and of 
the briquette in" relation to the rate of 
60 liquid flow, it will be shown that a sub- 
stantially constant rate of dissolution ran 
be >ecured throughout the whole effective 
life of the briquette. 

The actual outer shape of the briquette 
05 K within limits, a matter of convenience. 



but for simplicity in the manufacture of 
the briquette and in the design of the 
apparatus, the most convenient form con- 
sists of a briquette of cylindrical shape 
with a central orifice in the form of a 70 
coaxial cylinder. 

To examine the effect of dissolution of 
a briquette of this type, a cylindrical 
briquette of length L and outer radius R. 
having a coaxial cylindrical orifice of 75 
radius r, may be considered. Dissolution 
cannot, of course, occur at the end on 
which it rests, and it has been found that 
the amount of dissolution occurring at the 
upper end is relatively insignificant. For 80 
a close approximation, therefore, only the 
cylindrical surfaces need be considered. 
Area of outer cylindrical surface : 2~RL 
Area of inner cylindrical surface: 2~rL 
.\ Total surface of dissolution: 2-L 35 
(E+r) 

Other things being equal, the rate of 
dissolution will be proportional to the 
surface area at which dissolution is taking 
place. The rate of dissolution will 90 
therefore remain constant if the surface 
area of dissolution remains constant., 
which will occur if the expression (Erf) 
remains constant. A rate of dissolution 
which is proportional to the surface area «j5 
of dissolution implies that, after a given 
time, the surface will have been eroded 
uniformly to a certain depth. Let this 
depth of erosion be d in the present 
instance. Then after the given time ^jy 
iuterval. and to a first degree approxima- 
tion : — 

R will have decreased to R - d 
r will have increased to r + d 
Hence the new surface of dissolution will ^ 
h a v e become : — 

2-L (R-d + (r + d) = 2~L (Err) 
It is clear, therefore, that to a first 
approximation, the surface area, of disso- 
lution, and hence the rate of dissolution, 
will remain constant. 

The above calculation, however, pre- 
supposes that the rate of dissolution is 
proportional to the surface area of disso- 
lution. This would appear to require 1^5 
that the conditions operating throughout 
the whole surface of dissolution "should 
be substantially uniform. This appears 
doubtful in view of the fact that the 
velocitv of the water stream up the cen- 120 
tral channel must exceed its velocitv 
when flowing down the outer surface, and 
that the rate of dissolution into pure 
water near the entry nozzle probably 
differs from rh:it into ihe already partially l'J5 
saturated solution later on. Hence the 
above conclusion regarding The proportion- 
ality of rate of dissolution to surface 
area of dissolution requires substantia- 
tion by investigation of practical systems. 130 



c 



087,075 



Such an investigation has been earned 
out and indicates that provided the rate 
of water flow does not exceed a certain 
high critical value related to the Reynolds 
5 Number, the rate of dissolution from 
briquettes of this type is substantially 
constant throughout their whole life. This 
is illustrated by the example illustrated 
graphically in/ Figure 1 of the accom- 
10 pauyiug drawings. In this example a 
detergent briquette fabricated in the 
manner above described lost weight regu- 
larly until over 90% had been consumed. 
At that stage it had been reduced to a 
16 cylindrical wafer, but still the rate of dis- 
solution remained substantially constant. 
«nd tell off only when the structure 
finally collapsed. * The constancy of the 
detergent concentration in the aqueous 
20 solution is also shown. 

The fact that the rate of dissolution is 
stibstantiallv independent of the rate of 
flow of the water leads to the conclusion 
lhat. under normal conditions of water 
•25 flow." the rate of dissolution is primarily 
determined by the dimensions and com- 
position of the briquette. 

In addition, since the rate of dissolu- 
tion is independent of the flow of water. 
30 it follows that, for a given type and com- 
position of briquette, the concentration 
of dissolved detergent in the aqueous 
solution is inversely proportional to the 
rate of water flow! This fact, which 
35 afiords a simple means of controlling the 
conceuirttion of detergent in the aqueous 
solution, is illustrated graphically in 
Figure 2. That the varying of the rate 
of flow from 10 to IS gallons per hour has 
40 had no observable effect on the rate of 
dissolution of the block is shown by the 
even slope of the curve representing the 
weight of the briquette. That the con- 
centration of the detergent in the aqueous 
45 solution has varied inversely as the rate 
of flow is clearly indicated by the concen- 
tration curve. 

In order to manufacture a uetergeut 
briquette for a given purpose it is first 
50 necessarv to choose its composition so that 
it will possess the necessary determent 
power ond its rate of dissolution will be 
of the correct order of magnitude. The 
size of the briquettes should then be com- 
55 puted from the quantity required to last 
for a normal working period. Having 
determined the size, and assuming the 
rvliaf1ric-.nl -hape has been adopted, it is 
iheu necessary to determine the dimen- 
60 sions. fn determining the dimensions, 
i-nmpactness is a major consideration, mid 
I haw tound *h.u a" cylindrical briquette 
with ;i height equal to twice the diameter, 
is very convenient, although other dimen- 
65 sious may be more suited to specialised 
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uses. The initial size of the central ori- 
fice may be varied over a wide range, but 
if it is too small the resultant initial 
water flow in this region may exceed the 
critical rate, while if it is too large it 
detracts from the strength and compact- 
ness of the block. A'suiiable compro- 
mise depends ou the intended rate of 
water flow, but I have foun<l that a 
J-iuch orifice gives satisfactoiy results. 
The diameter of the central channel is 
between one-tenth and one-quarter of* the 
diameter of the briquette. 

I have obtained satisfactory results 
with a- cylindrical briqtierie 4-ius. in 
external diameter and S-ius. in height, 
having a coaxial cylindrical orifice f-in. 
in diameter, but it wiil be appreciated 
that the exact dimensions of the orifice 
and the external diameter of the briquette 
ar e in no way critical to this invention, 
provided that they fall within the ratio 
specified shore. Having fabricated a 
briquette of these or other suitable dimen- 
sions, it is tested in apparatus such as «[) 
that hereinafter described for rate of dis- 
solution and concentration of detergent 
solution produced. As has been ]K>inte<i 
cut the concentration of the detergent 
solution may be varied, within ?be limits 95 
imposed by the process, by varying- the 
rate of water flow. If. at a first test, the 
rate of dissolution is not sufficient to pro- 
duce the detergent concentration desired, 
then flight adjustments to the composi- 100 
tion of The briquette can be made until a 
satisfactory result is achieved. 

In the* ^reduction of detergent 
briquettes of "the type described in this 
patent application. 1 have found that the 105 
moulding or casting- of such briquettes 
can be satisfactorily effected by emplov- 
ino- a mould and core made from a resili- 
ent material, so that the expansion of the 
liquid mass during solidification can be 1 10 
accommodated without local increase in 
pressure. A further, feature resides in 
the fact that such a mould is surricientiy 
flexible to be stripped from the moulded 
product. Ho 

I have achieved these desiderata by 
emploving moulds and cores manufac- 
tured from rubber, synthetic rubber, 
resilient plastics, or similar flexible, 
resilient, rubber-like materials. 120 

Reference will now h e made *he 
apparatus illustrated in Figure 3 10 S of 
the accompanying drawings. In the-e 
drawings: — 

Figure 3 is a view in sediimui eifva- 125 
tion ^ an apparatus for produrincr a 
determent mlutiou. aud oi a deter- 
ment briquette formed according to 
this invention and shown iu Mich 
apparatus. 130 
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Figure 4 is a perspective view of the 
briquette. 

Figure 5 is a perspective view of 
apparatus used to form the briquette. 

5 Figure 6 is a perspective view of the 
flexible mould. 

Figure 7 is a perspective view of the 
base of the mouldy and 

Figure S is a perspective view of the 

10 mould core. 

Referring to Figure 3. the cylindrical 
briquette lO.is shown mounted within the 
casing 11 of a dispenser 12 and is sup- 
ported on an apertured plate 13. An 

15 mlet pine 14 and outlet pipe 15 are fitted 
in the bottom of the dispenser, the inlet 
pipe 14 communicating- with the lower 
end of the central channel 16 in the 
briquette. 10 and the outlet pipe 15 com- 

20 municating with a compartment 17 below 
tlie plate 13. The compartment 17 com- 
municates whh an annular space IS 
between the casing 11 and the outer 
cylindrical surface of the briquette. 

25 When the dispenser is in operation 
water 3ow 5 from the inlet pipe 14 
upwardly through the central channel 16 
in the briquette 10. over the top of the 
briquette and then downwardly over the 

30 outer surface of the briquette to the out- 
let pine 15. By this arrangement a 
detergent solution of substantially con- 
stant concentration is produced during 
almost the full life of the briquette. 

35 Referring to Figure? 4 to S. the 
briquette of this invention is preferably 
cast or "moulded in an apparatus such as 
that illustrated in these Figures. This 
apparatus comprises a cylindrical mould 

*0 20 formed of rubber or other resilient 
material, which mould is tubular and is 
divided longitudinally at one point as 
shown at 21? The mould 20 is adapted 
to be mounted in a cylindrical cavity 

45 formed in a case 22 of wood or like 
material, which case is formed in two 
parts hinged together. "When the parts 
of the case 22 are closed the rubber mould 
fits neatly therein with the division 21 

5U of the mould closed. A disc-shaped base 
23 of rubber cr like material fits into the 
bottom of the cavity in the case 22 below 
the mould 20. A central hole 24 ih 
formed in the base 23. A core 25 of 

55 rubber or other elastic material is 
mounted centrally in the cavity with its 
lower end held iu the hole 24 and its upper 
<-ud held in a clamp 2G secured to a 
bracket 27 mouuted ou the case 22. 

GU In cast in? a detergent briquette the 
apparatus is assembled a$ shown in 
Figure 5. and the detergent mass in 
:i<|V«id or semi-liquid form is poured into 
the inouid 20 and around the core 25 and 

ti5 allowed to colidify. When the briquette 



has cooled and solidified, the cas e 22 is 
opened and the mould 20. briquette i0 
and core- 25 removed therefrom. The 
mould 20 may be removed from ihe 
briquette by a peeling motion commea- 70 
cin«r at the division 21. and the base 2"> 
is also removed. The flexible core 25 is 
then stretched slightly, which has the 
effect of reducing its diameter, when it 
can be readily " withdrawn from the •» 
briquette. 

The detergent briquette thus formed 
ha§ an outer cylindrical surface, and an 
inner centrally disposed cylindrical 
cavity, as shown in Figure 4. and is ca.p- SO 
able of use in dispensers of washing 
machines and ihe like so as to produce a 
detergent solution having a substantially 
uniform concentration. 

What I claim is: — So 

1. A detergent briquette having a 
longitudinal channel extending there- 
through whereby dissolving liquid mav 
flow in contact with the inner surface of f , 
said channel and with the outer surface ^ 
of the briquette, the diameter of the 
longitudinal channel being between one- 
tenth and one-quarter of the diameter of 
the briquette. 

2. A detergent briquette according to i?5 
Claim 1 and having a stibstantialiy 
cylindrical outer surface and a substan- 
tially cylindrical channel extending 
longitudinally and centrally through the 
briquette, whereby on flowing a dissoiv-iUU 
ing liquid in contact with the outer 
cylindrical surface of the briquette and 
with the inner cylindrical surface of the 
longitudinal channel the briquette is dis- 
solved at a substantially uniform rate 105 
during the majority of its life. 

3. A method of producing a determent- 
briquette according to Claim 2 ^hich 
comprises pouring a liquid or semi-liquid 
detergent mass into a cylindrical divided 110 
mould of resilient material, a cylindrical 
core of resilieni material being dispose-1 
centrally and longitudinally in the 
mould, allowing the mass to solidify, peel- 
ing the resilient mould from the outer sur- 1 1 a 
face of the cast briquette, stretching the 
resilient core and removing it from the 
central longitudinal channel formed :n 

ihe briquette. 

4 A method of producing a stream of :2i) 
<letenreut solution of substantially uni- 
form "con cent ration which comprises sow- 
ing the dissolving liquid over a detergent 
briquette havings substantially cylindri- 
cal outer surface and a substantially cen- I J5 
tral longitudinal channel, the liquet 
heiuff caused to flow through the longi- 
tudinal channel and also over aud in .oa- 
tact with the outer surface ot ;ae 
briquette. 1**0 
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5. A method according to Claim 4, 
• herein the liquid is caused to dow in one 
direction through the longitudinal chan- 
nel and iu the opposite direction over the 
6 outer surface of th e briquette. 

G. A method according to Claim 4 
wherein the liquid is caused to flow firstly 
through the longitudinal channel and 
secondly orer the outer surface of the 
10 briquette. 

7. A method according to Claim 4 
wherein the liquid is caused to flow firstly 
over the outer surface of the briquette 
and secondly through the longitudinal 

15 channel. 

8. Apparatus for producing a deter- 
gent solution of substantially uniform 
concentration which comprises a casing, a 
detergent briquette mounted in the casing. 
th e briquette being formed according to 
Claim 1 or Claim 2. and means for flow- 
ing dissolving liquid through the longi- 
tudinal channel and over the outer sur- 
face of the briquette. m 

9. Apparatus according to Claim 6 
and having an inlet pipe *"hich com- 
municates Vith one end of the longreudi- 
sial passage in the briquette, the liouid 
beinir caused to flow through said chan- 

30 uel and then between the outer surface of 
f the briquette and the wall or the casing, 
< and an outlet pipe for withdrawing the 
liquid froui the casing. 
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10. Apparatus for producing a cast 
detergent briquette formed according to 
Claim 1 or 2 which comprises a tubular 
mould of resilient ■ material which is 
divided longitudinally at one point, and 
a core of resilient material disposed longi- 
tudinally in the mould. 

11. Apparatus according to Claim 10 
wherein the mould and core ar e _ cylindri- 
cal, and having a substantial}' rigid outer 
case in which the mould is supported, the 
outer ca*e being partible to facilitate 
insertion and removal of the mould, and 
means on the outer case for supporting 
the core longitudinally in the mould. 

12. A detergent briquette substanti 
ally" as hereinbefore described with refer- 50 
ence to Figure 4 of the accompanying 
drawings. 

13. A method of producing a oeter- 
gent briquette substantially as herein 
before described. 

14. A method of producing a stream 
of detergent solution of substantially nni 
form concentration, substantially as here 
inbefore described. 
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